Effects on cholinergic markers in rat brain and blood after short and prolonged administration of donepezil.
Donepezil is a selective inhibitor of acetylcholinesterase (AChE) clinically used for treating Alzheimer's disease. Cholinergic effects after short-term exposure of donepezil (up to 12 h) have been extensively studied in rats, but few have addressed the potential long-term effects. After 14 days administration (1x3 mg/kg, decapitation 4 h after the last injection) the cerebral acetylcholine level was increased by 35% and the AChE activity was decreased by 66% and 32% in brain and blood, respectively. No change was detected in choline acetyltransferase activity, or the levels of vesicular acetylcholine transporter, choline transporter, or muscarinic receptors. Expression of various cholinergic genes was unaffected. Preliminary results of AChE activity in human blood showed 60-97% and 43-89% of pre-exposed level after one and three days of donepezil administration (5 mg daily), respectively. In conclusion, donepezil exposure in rats at doses that do not inhibit brain AChE continuously during the day, will not lead to tolerance development.